The Blasius problem has been used to describe the steady two-dimensional flow of a slightly viscous incompressible fluid past a flat plate moving at a constant speed β; and it is well known that there exists the critical value β * < 0 such that it has at least one solution for each β ≥ β * and has no positive solution for β < β 
Introduction
The has been used to describe the steady two-dimensional flow of a slightly viscous incompressible fluid past a flat plate. It also arises in the study of the mixed convection in porous media [] , where η is the similarity boundary layer ordinate, f (η) is the similarity stream function, f (η) and f (η) are the velocity and the shear stress functions, respectively. The case of β <  corresponds to a flat plate moving at a steady speed opposite to that of a uniform mainstream [] . 
with the boundary conditions
Integrating (.) from β to t, we have by (.)
Integrating (.) from t to , we obtain the following integral equation that is equivalent to (.)-(.) [, ]:
where
, our work is restricted to the case of -  ≤ β <  and begins with the following lemma.
, where
, and then z(t) is strictly increasing (β, ]. This, together with z(t) > , implies  <t < . From (.), we know z (t)z(t) = -t. Integrating this equality from β tot, we have
Noticing that z (t) = z (β) = , we obtain
Consequently, |β| ≤t.
, we have
Noticing that z(t) = Az(t) and z() = , integrating (.) fromt to , we have by |β| ≤t
(ii) Integrating (.) from β to , we have
which implies that the left inequality of (ii) holds. Noticing that |β| ≤t and utilizing (.) and (.), we know
And then z()
. Hence, (ii) holds.
and
Utilizing Theorem ., we can obtain upper and lower bounds of z as follows.
Theorem . Let z be a solution of (.), then l(t) ≤ z(t) ≤ u(t) for t ∈ [β, ]. http://www.journalofinequalitiesandapplications.com/content/2012/1/208
Proof For t ∈ [β, ), we have by (.) and Theorem .(i)
From this, we have
Hence, z(t) ≥ l(t) for t ∈ [β, ). For t ∈ [, ], let ε > , we define a function h ε (t) as follows:
where G(t, s) is the Green function for w (t) =  with boundary conditions w() =  = w() defined by
On the other hand, we know easily that
Taking ε → , we have
Finally, we prove z(t) ≤ u(t). For t ∈ [β, ), integrating (.) from t to , we obtain z() -
. Then by Theorem .(ii),
Combining Theorems . and ., we obtain
, and then max{g β (t) :
). This, together with g β (
). The right hand is from Theorem .(i). 
Since g β (t) ≥ t( + t)( -
t
